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What iS Linked Data? www.adaptcentre.ie

The Web of Documents were created by humans for humans; the links
between documents bore little meaning for machines and documents
provided little structured information.

Structured information can be found on the Web — such as XML, CSV,
etc. — but, ... How do we link data rather than documents, and create a
global “database” of information?

Linked Data is a global initiative to publish and interlink structured
(open) data on the Web using a combination of standardized
technologies (HTTP, URI, RDF) such that ...

« any agent can explore the data and links ...

« thatis fit for the agent (human or computer based) ...
* via a “protocol” and ...

 allowing one to build innovative applications.
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ConteXt www.adaptcentre.ie

* In 2014, the Ordnance Survey Ireland (OSi) delivered a newly
developed spatial data storage model known as Prime2.

« With Prime2, OSi moved from a traditional map-centric model
towards an object-oriented model from which various types of
mapping and data services can be produced.

« OSi furthermore aims to adopt Linked Data to enable third
parties to explore and consume some of OSi's authoritative
datasets. But how? Can PrimeZ2 form the basis for that?




OSi Linked Data Projects

Goal: To lay the foundations of a semantic architecture
and Linked Data platform for the OSi taking into account
best practices and quidelines in the domain of geospatial
information and industry and OSi’s current technology
stack.

Starting from the boundaries dataset. These are open
and already available on http://data.gov.ie/, but not as
Linked Data.
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Req U i rements AnalySiS www.adaptcentre.ie

« Requirements analysis included engagement the Central
Statistics Office and the Department of Public Expenditure
and Reform as stakeholders.

« Formulation of two use case scenarios from which
requirements were distilled:

1. Accessing the same features with different geometric
representations, i.e., different generalizations or
“resolutions”.

2. Capturing the provenance and evolution of features and
their geometric representations. E.g., Statutory
Instruments to change boundaries.
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Knowledge Representation and Organization i acapteentre o

Ontologies
« Features and Geometries based on GeoSPARQL
* Provenance using Statute Instruments based on PROV-O
« Static and dynamic boundaries (and their relationships)
* Necessary ontologies developed and published

Workshops with DPER and CSO on a URI Strategy
« Information Resources vs. Non-Information Resources
« Using Prime2’s GUIDs and a hint of the instance’s nature

Cleverly using (named) graphs to support both use cases

Mapping the Prime2 database to RDF with R2RML
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Knowledge Representation and Organization i acapteentre o
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Example eVO|Uti0n Of bOu ndaries www.adaptcentre.ie

<http://data.example.com/feature/A>

/\ B a geo:Feature ;
rdfs:label "A" ;
C D geo:hasGeometry

[ a geo:Geometry ;

geo:asWKT "MULTIPOLYGON (((0 1, 0 2, 3 2, 31, 0 1)))"""geo:wktLiteral

1 .
<http://data.example.com/feature/B> .. .
<http://data.example.com/feature/C> .. .
Legal <http://data.example.com/feature/D> .. .

Instrument <http://data.example.com/feature/A>
ordering a geo:Feature ; rdfs:label "A" ;
changeofA% geo:hasGeometry
boundaryon [ a geo:Geometry ;
2000/01/01 geo:asWKT "MULTIPOLYGON (((1 1, 12, 3 2, 31, 1 1)))"""geo:wktLiteral ;
prov:wasGeneratedBy <http://data.example.com/change/1> ;
7 prov:wasRevisionOf
[ a geo:Geometry ;
v geo:asWKT "MULTIPOLYGON (((0 1, 0 2, 3 2, 3 1, 0 1)))"""geo:wktLiteral

]

1 .
<http://data.example.com/feature/B> ..
/\ B <http://data.example.com/feature/C> ..
<http://data.example.com/feature/D> ..

D
C: <http://data.example.com/change/1>

a prov:Activity ;

prov:endedAtTime "2000-01-01T12:00:00"""xsd:dateTime ;

) o prov:startedAtTime"2000-01-01T12:00:00"""xsd:dateTime ;

Slmp“fled example. prov:used <http://data.example.com/instrument/1>
lefe_rent graphs ar_e used <http://data.example.com/instrument/1>
for different resolutions. a prov:Entity ;

R <http://purl.org/dc/elements/1.1/date> "2000-01-01" ;
Types for activities and <http://purl.org/dc/elements/1l.1/identifier> "1" ;

entities omitted. <http://purl.org/dc/elements/1.1/title> "Change A"




Conceptual Architecture of the LD Platform
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Contents osi

+ All Ontologies Annotations (5)

« Classes (93)

+ Object Properties (45) + license http://creativecommons.org/licenses/by/4.0/

Publisher http://www.osi.ie/

Rights "The OSi Ontology is available under the CC 4.0 BY License; see
http://creativecommons.org/licenses/by/4.0/. This license lets others
distribute, remix, tweak, and build upon your work, even commercially, as
long as they credit you for the original creation. For proper attribution, simply
include the statement: "This work is based on the OSI Ontology, developed
as a collaboration between the Knowledge and Data Engineering Group,
Trinity College Dublin and Ordnance Survey Ireland as part of the SFT ADAPT
Centre (Grant 13/RC/2106)." and link back to the ontology's URL." (en)

Title "0Si Boundary Ontolagy” (en)

comment "The Irish labels for concepts introduce for this ontology are still
pending approval. The Irish labels are thus still subject to change and
missing labels will be added in due time." ()

« Data Properties (9)
Annotation Properties
2)

Entities (1)
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References
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[ DUBLIN >>> geo:defaultc: x

Linked Data Fragments client
Enter or choose a SPARQL query below and see then how
your browser solves it using only triple pattern fragments.

Choose datasources:

Type a SPARQL query: Boundaries -~ 50m generalizations x

SELECT DISTINCT ?subject Zlabel WH Boundaries —20m generalizations x
{2subject dctitle 2label } Boundaries - links with the LOD cloud x |

#LD

Linked Data Fragments

Boundaries — metadata and 100m generalizations x

UNION
{?subject rdfs:label ?label }

}

LIMIT 100

...or pick an example query: List things and their labels
Execute query

Query results:

?subject: http://d: hive.ie/ 1-electoral
?label: "Ballymun C"
2subject: http://d n 1-electoral

?label: "Ballymun C"Gen

2subject: http://data.geohive.ie/resource/census2011-electoral-divisions/
?label: "Ballymun D"

2subject: http://data.geohive.ie/resource/census2011-electoral-divisions/
?label: "Ballymun D"€en

2subject: http://dat b
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Serving Ireland's geospatial information as Linked Data.

About the Initiative

The goal of Ordnance Survey Ireland's (OS) initiative with ADAPT is to develop a platform to publish OSi's
geospatial data as Linked Data on the Web whilst adhering to best practices in the domain of geospatial
information. The publication of Linked Data enables third parties to explore and consume rich data in a meaningful
manner via a of simple, (e.g., RDF and URI) that operate over the Web’s
existing HTTP infrastructure.

View details »
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@prefix geo:
@prefix osi:

P/ /ves.opangis.net/ont/gecaperale> .
. geohive. ie/ontology/osi#> .
/v, w3.0£G/1999/02/22-xdf -syntax-ns#> .
/v w3.0rg/2002/07 /owle>
/www.opengis .net/def/function/geospargl/> .

(httpll/cp:lhvccaixnxg/ terms/> .
‘w.w3.0rg/2001/XMLSChema#> .
/www.w3.0rg/2004/02/skos /cored> .

e w3-02g/2000/01/rd - schemat> .
(httpl//xmln! con/foa />
purl. otq/dc/elemem.-/l 175 .

eprefix de:

<http://d h;

rd stype <htp: s ;
Tater1obor “BUSLIN-fan - SDUBLIN- s “Baile Acha eiatheen |
ovisinilarto <http://dbpedia.org/resource/County_Dublin> ;

[ rdf:type geo:Geometry ;

rdfs:seeAlso
<http://d h ;

: (((~6.17322835071853 53. ) 6.1

53.4550707210097, -6.17324216254192 53.4550537767041, 6.1 . 824)), ((=6.1
53.4551163520743, -6.17331957312676 53.4551107316691, -6.17328786520046 53.4550993801516, -6.17329096151098
53.4551163520743)), ((-6.17312028130295 53.4551606954401, -6.17315399560328 53.4551677544183, -6.17312875127146
53.4551415904783, ~6.17312020130295 53.4351606934401)), ((-6.00648660509308 53.3642980681213, -6.06650395979755
53.3643170664192, -6.086531 3), (= 157
$313628327906365, _6.08451904316608 53,267013799320%, ~4.00478080209047 33.3627503145444, ~6.00400359581157




Conceptual Architecture of the LD Platform www adaptoente je
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Geometrical Representation #20m
Property Value

geo:asWKT MULTIPOLYGON (((-6.1732283507 1853 53.4550587605824, -6.17324345299026 53.4550707210097, -6.17324216254192 53.4550537767041,
-6.17322835071853 53.4550587605824)), ...»more= (geo-wkiliteral)

is geo:defaultGeometry of <http://cata geohive.ie/resource/county/2AE 19629144F 13A3E055000000000001>
is geothasGeometry of <http:/icata geohive.ie/resource/county/2AE 19629144F 13A3E055000000000001>
rdftype « geo:Geometry

S dnanee @GeoHive oy Triny Cllegs Duble

© 2016 Ordnance Survey Ireland. Linked Data Frontend powered by Pubby.
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* Publication of boundary data used by CENSUS 2011
« EDs,Towns, Settlements, .. —° - - - st

t blished as Linked -
e C - p u IS e aS I n e b http://data.geohive.ie/resource/census2011-electoral-
. . Rutsbur d|V|s|on5/3576059998364152E0530100007F0280
D ata and I I n ked Wlth label Tuam Rural ngfc
. other http://data.cso.ie/census-2011/classification/ED/E27215
htt D : / / d ata . CSO . Ie / . ||lobservation||http://data.cso.ie/census-2011/dataset/households-by-size/ED/E27215;8 or_more
P [number 18
| nodelasmljdncx140550

» Dynamic vs. Static — =Y — 1 .
boundary datasets o

« Merge of North and South Tipperary
« Creation of links with DBpedia,GeoNames, TCD Library, etc.

« Creation of a spatial component to a pollution dataset
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Conclusion and Future Directions el

We have used OSi’s Prime2 dataset to publish their authoritative
geospatial data as Linked Data on the Web by creating R2ZRML
mappings using ontologies that extend GeoSPARQL, and
PROV-O.

Future directions include:

« Transforming the geometries of buildings, the evolution
thereof, and how to link with the documents that inform the
OSi of these changes (“closed” Linked Data)

« Access control mechanisms for such “Closed” Linked Data
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